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ABSTRACT 
It has been nearly seven years since the conclusion of the AMIRA P1110 report - an industry-led 
geometallurgical roadmap aimed at understanding the challenges and opportunities facing the 
discipline of geometallurgy.  Priorities and issues identified by the project included both cultural and 
technical issues.  Cultural issues included the existence of counterproductive disciplinary silos, a lack 
of case studies, poor integration of geometallurgy into the business process, geometallurgical training 
for mining-related students, and the lack of a regulatory framework for reporting.  Technical issues 
included a lack of true project value optimisation, suboptimal data analysis and visualisation tools, 
the need for improved technologies for sensing, testing and waste rejection, and the need for 
improved estimation and simulation of geometallurgical parameters.  In order to assess progress over 
the past seven years, a review was carried out of approximately 200 publications spanning both 
journals and conference publications, in which the publications were assessed based on the range of 
geometallurgical areas in which they were judged to have contributed.  The review shows that 
significant progress has been made in a number of areas including the development and uptake of 
new sensing technologies and the publication of a significant number of geometallurgical case 
studies.   Some progress has also been made in the development of new tests, better integration of 
geometallurgy into business processes, and extension of the benefits of geometallurgy across 
developments and operations.   Areas of concern in which less progress has been made include the 
continued existence of disciplinary silos, a suitable regulatory framework for geometallurgical data 
reporting, true project value optimisation, and suitable data analysis and visualisation tools.  Whilst 
this high-level analysis has several limitations, it suggests that important challenges remain in the 
realisation of project value from geometallurgical information, and provides support for a more 
rigorous update of the original study, which could include companies, service providers and 
educational institutions. 
  2 
INTRODUCTION 
Geometallurgy is now well understood and applied as a term, though its exact aims and definition 
continue to attract discussion and disagreement.  The possible reasons for this were detailed in 
Napier-Munn (2013), and included: 
• Cultural impediments relating to the need of geometallurgical implementations to cut 
across the traditional mining “silos” of geology, mining, and mineral processing; 
• Difficulties in implementing new approaches on established sites; 
• A perceived lack of methodologies to analyse and interpret the increasingly larger amounts 
of data becoming available; and  
• A lack of successful case studies which objectively demonstrate the delivery of value 
through gemetallurgical program implementation 
Nearly seven years have passed since the production of that review, and the aim of this contribution 
is to provide an assessment of the publicly available information produced over that time, in order 
to assess the areas in which progress has or has not been made.   
METHODOLOGY  
Data for the study were derived from accessing and reviewing 213 publicly available 
geometallurgically-themed documents published between 2012 and mid-2018, and assessing their 
thematic outputs against the industry priorities identified by Napier-Munn (2013) in his program of 
stakeholder interviews as part of the 2013 AMIRA P1110 Geometallurgy Roadmap project.  The 
breakdown of document sources (Figure 1) shows a strong contribution from conference papers, 
particularly from the AusIMM Geometallurgy Conferences and the Procemin-Geomet conferences.  
The majority of published journal articles appeared in Minerals Engineering, with increasing recent 
contributions from Minerals. 
The criteria for assessment of the published papers were derived from the knowledge and capability 
gaps identified in the P1110 Roadmap (Napier-Munn, 2013) and included both technical and 
cultural/strategic themes.  Technical priority areas included: 
• True project value optimisation 
• Data analysis and visualisation tools 
• Tools and Technologies such as; 
o Sensing (MWD, texture, mineralogy, lithology, online) 
o New tests (flotation, ARD, thickening, water) 
o Waste rejection 
• Estimation and simulation 
Cultural/structural areas comprised: 
• The existence of disciplinary silos 
• Dearth of case studies 
• The necessity of better integration into business process 
• The necessity to extend benefits of geometallurgy from developments to operations 
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• Geometallurgy exposure to mining-related students 
• Incorporation of geometallurgical information into the JORC framework 
 
  Figure 1  Sources of documents reviewed  
Based on these priorities, a series of categories were developed and each publication was assessed in relation 
to the extent to which that category was addressed.  The publication was given a score of 1 if the category was 
addressed, and a 0 if it was not.  It was possible for an individual publication to score 1 under multiple 
categories.  An assessment was then made of the number of papers addressing each theme. 
RESULTS AND DISCUSSION  
The high-level results of the analysis are shown in Figure 2.  This analysis shows that a relatively 
large number of publications have been produced relating to tools and technologies, and that a 
significant number of case studies have been published since 2012.  A relatively large number of 
review papers have also been published over that time.  A moderate number of publications have 
addressed issues relating to business/optimisation and geostatistics and orebody modelling, while 
there have been relatively few publications relating the use of geometallurgical methodologies to 
address environmental challenges, and addressing issues relating to culture and to improved data 
integration. 
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 Figure 2  Numbers of publications addressing identified categories 
Geometallurgical tools and technologies  
 
Figure 3  Numbers of publications classified by tool subcategory 
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A further analysis of tools and technologies (Figure 3) shows a broad spread of publications 
addressing quantitative mineralogy, development of new tests, improved methodologies for core 
sensing and textural analysis.  There were relatively fewer publications in the areas of analysis and 
visualisation, application of inline sensors, waste rejection and measuring while drilling. 
Case studies  
Further analysis of case studies shows that more than 50% of the new studies were focused on 
deposits of copper and gold (Figure 4). 
 
Figure 4  Commodity focus of published case studies 
A moderate number of studies were focused on iron and zinc deposits, and all other commodities 
had three or fewer studies from the publications analysed. 
Discussion 
An assessment of progress against identified P1110 themes resulting from this analysis is shown in 
Figure 5.  Significant to moderate progress has been made in many of the identified priority areas, 
though there are still areas in which little progress has been demonstrated in publication form.  These 
include methodologies to break down disciplinary silos; penetration of geometallurgy into teaching 
curricula; incorporation of geometallurgical information into the JORC framework; demonstration of 
project value optimisation using geometallurgical data as well as demonstration of the business case 
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for geometallurgical information; and improved tools and methodologies for analysis and 
visualisation of new and massive geometallurgical datasets.  Whilst a large number of case studies 
have been released since 2012, the majority of these studies have been focused on copper and gold, 
and further studies of other commodities may also be considered to represent a research gap. 
 
Figure 5 Qualitative assessment of progress against P1110 priorities 
There are several potential limitations to this analysis.  These include: 
• The likelihood that individual companies may have made significant but unpublished 
advances in some of the areas identified and showing less progress. 
• The possibility that other publicly available information has not been included in this 
analysis 
• The sole consideration of publications as an assessment of progress in the geometallurgical 
field. 
Ongoing research aims to address these limitations. 
CONCLUSION  
A review of geometallurgical publications in the 2012 to 2018 period shows that significant progress 
has been made in a number of areas including the development and uptake of new sensing 
technologies and the publication of a significant number of geometallurgical case studies.   Some 
progress has also been made in the development of new tests, better integration of geometallurgy 
into business processes, and extension of the benefits of geometallurgy across developments and 
operations.   Areas of concern in which less progress has been made include the continued existence 
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of disciplinary silos, a suitable regulatory framework for geometallurgical data reporting, true 
project value optimisation, and suitable data analysis and visualisation tools.  
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